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(57) ABSTRACT

A device providing an emergency alert service via a mobile
broadcasting according to one embodiment of the present
invention includes an RS frame encoder configured to gener-
ate an RS frame, which is a 2’ dimensional data frame, in a
manner of performing an RS (Reed-Solomon)-CRC (Cyclic
Redundancy Check) encoding on an ensemble comprising a
mobile data for a mobile broadcasting service and a service
signaling channel containing an access information on the
mobile broadcasting service, an RS frame divider configured
to divide the generated RS frame into a plurality of RS frame
portions, a signaling encoder configured to generate a signal-
ing data comprising a TPC (Transmission Parameter Chan-
nel) for signaling a transmission parameter of the mobile
broadcasting and a FIC (Fast Information Channel) contain-
ing a connection information between the ensemble and the
broadcasting service, a data group formatter configured to
generate a data group containing a part of the signaling data
and the RS frame portion, and a broadcasting signal generat-
ing unit configured to generate a mobile broadcasting signal
containing the data group.
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FIG. 5
Syntax No, Bits Format
EAT MH_section(}{) {
table id 8 OxEA
scction_syntax_indicator | 0
private indicator | i
reserved 2 Hr
section_length 12 uimshf
table id extension |
EAT MH_protocol_version 8 X0
ensemble id 8 uinshf
i
reserved 2 e
version_aumber h] aimsbf
current_next indicator f il
section_nuntber 8 uimsbf
last_section_nurmber 8 pimsb{
automatic_tuning mfo
{
automatic_tuning channel number § uimsbht
automatic taning ts id i aimshf
amomatic_tuning_ensemble_id § uimsh?
automatic_funing service id 16 uimsb!
J
numn_EAS messages § uimsbf
for {m=0; m< num EAS messages; mi+) {
EAS message id 2 uimsb{
reserved ] ST
type_of tesponder 2 uimshf
EAS 1P version flag } bstbf
EAS_message_transfer_type 3 uimshf
EAS ruessage encoding type 3 uimsh?
ifitype_of responder == Ox(1 | 0x03 )
reserved 0
type of disciplines 6 uimshf
1
1
f{EAS message transfer type ==0x02) {
reserved 4 mr
EAS message length ¥ N ¥/ {2 uimsbf
EAS message bytes() §*N var
}
else H{EAS_message fransfer_type == 0x03) |
[P address Rorl28 wimsh!
UDP port num i umshf
}
EAS NRT service id 16 uimsh?
;
!
)
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FIG. 6

Value Designation

0x00 Not Specified

(x01 Noa-public users only

{x02 Public users only

0x03 For both public and non-public users
The type of responder

Value Designation

(x20 EAS

fx10 EXPLOSIVES

(<08 FIRE

(%04 HAZMAT

(02 LAW ENFORCEMENT

(%01 SEARCH & RESCUE

The meaning of cach bit in the type_of discipling field
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Value Designation
(x00 Not Specified
0x0! There is no alert message. Only NRT files are being sent without any alert message.
Alert message bytes shall be included in the EAT-MH.
(%02 Alert message shall be transferred theough the following EAS
message bytes(} field i the message loop of the EAT-MR.
083 Alert message shatl be transferred throueh [P datagram.
{x04-0x07 Reserved for future use

EAS message transfer_type value

Value Designation

(%00 Not Specified

0x01 No Encoding

0x02 gzip
(x03-0x07 Reserved for fiture use

EAS message encoding type value
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FIG. 7

Syntax No. Bits Format
emergency alert IP datagram() {
iP header
UDP header

H

i
EAS message 1D 32 uimshf
EAS message length 16 wimshf
EAS message bvtes() N var

{P Datagram Syntax wsed to send the EAS message bytes
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Syntax

No. Bits

Format

FIC segment header() {
FIC segment type

uimsh!

: msgn’ed S i‘
wake upomdieator 0 i Sbelbf
FIC chunk_major_profocol version 2 uimshf
gurrent next_indicator ! bstbf
error_indicator ! bsibf
FIC segment num 4 uimshf
FIC fast segment num 4 uimsh?

;‘

Value Designation
000 Wake-up
il Reserved{Normal A/V)

wake_wp_indicalor value
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FIG. 9

Syntax No. Bits Format
FIC chunk payload() {
for {i=0; i<num_cnsembles; i++){
ensemble id 8 uimsbf
reserved 3 Hr
ensemble protocol version 5 uimsht
SLT ensemble_indicator ! bstbf
GAT ensemble ndicator ! bsibf
“““ - EAT ensemble andicator - o L e e e R
MH service signaling channel version 5 uimsh?
num_MH_services g uimshf
for(j=0;j<num MH_services;j+){
MH service id 16 uimsbi
reserved 3 Hr
multi_ensemble_service 2 uimsh!
MH service statys 2 wimsh?
SP indicator ! bsibf
i
}
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FIG. 10
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FIG. 11
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FIG. 12

Standby mode (" st )

L Monitoring the
P e ™ HCSegmettheady ™"~~~ oo B
fic_version
inthe TPC

o~ Same
\/\' fie version

; Hthe fic version in the
1 TPC was changed,
check the FIC-Segment
header,

i Active mode
Gather FIC-Chunk

!
Check FIC chunk_minor profocol_versing
and FIC chunk header exiension length

m the FIC-Chunk header {heck "EAT ensemble_indicator”
, of cach casemble m the FIC-Churk payload

FIC chunk Nt (10)

winor protocol version

Not 0:0¢

FIC chunk
header extension length

T
|
|

e £

EAS wake up_
version number

. Set ensemble
Rk ;
i |
Cheek EAS wake up extended Jnfo Tag Start Application
L : N Get EAT
 Not GxTBD T
E__ L EAS wake up 5
FUO T extended info
EASProcessing F-- -~ 2
| TR ;
D 1 New !
 Oidversion Version
%




U.S. Patent Dec. 22, 2015 Sheet 13 of 31 US 9,219,556 B2

FIG. 13
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FIG. 14

<Iyml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http:www.w3.org 2001/ XMLSchema”
xmins:f="http:/ www.examole com/FLUTE"
elementFormDefault:xs="qualified"
targetNamespace:xs="http:iwww.example.com/FLUTE"
<xs:element name="FDT-Instance”>
<xs:complexType>
<xgisequence>
<xs:element name="File" maxQOceurs="unbounded" minOcenrg="0" >
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FIG. 15
Syntax No. Bits Format
TPC data{) {
sub frame number 3 uimsh?
slof_number 4 uimsbt
parade id 7 uimshf
ﬁé_version 5 mimsh?
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FIG. 16
Syntax No. Bits Format

FIC segment header{) {
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FIG. 18
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FIG. 19
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FIG. 20
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FIG. 21
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FiG. 22
Syntax No. Bits Format
EAT MH section) {

table 1d 8 (OxEA
section synax_indicator [ 0
private_indicator I ik
reserved 2 I
section_length 12 uimsht
table id extension {

EAT MH protocol version 8 uimsbf

enseble id 8 uimsbf
1
)
reserved /) 4
version aumber 3 Himsbf
cwerent next wdicator ! !
section_number § winshf
fast section number § uimshf

§

aue EAS messages
. f{} :

uimshf_ _
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FIG. 23

Value Designation
0x00 Unknown
] Past
x02 Future
x03 Expected
0x04 [muncdiate
(x05-0x07 Reserved for future use
event urgency field value
Value Designation
0x00 Unknown
Oxd)] Minor
0x02 Moderate
03 Severe
(x4 Extrene
(x03-0x067 Reserved for future use
event severity field value
Value Designation
0x06 Unknown
0xf! Unlikely
0x02 Possinle
0x03 Likely
{04 Observed
x05-0x(7 Reserved for future use
event certainty field value
Value Designation
x00 Not Specified
{x01 Alert
0x02 Update
0x3 Cancel
{x{4 Ack
{x05 Ermor
(x06-0x07 Reserved for futuge use

FAS message type Tield value
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FIG. 24

Syntax No. Bits Format
EAT MH section{) () {

table 1d § OxEA
section_syntax_indicator | 0
private_indicator [ il
reserved 2 1
section length 12 nimsbf
table id extension |

EAT MH protocol version 8 (%9

ensemble id 8 uimnsbf
h
reserved 1 4l
version sunher 5 uirishf
current next indicator | gl
section_nuber § uimshf
fast section dumber § umshf

§ mimshf

num_EAS messages
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FIG. 25

Syntax No. Bits Format
EAT MH section{) () {
table_id g 0xEA
section_svtax_indicator | 0
private_mdicator [ il
reserved 2 s
section length 12 nimsbf

table id _extension {

EAT MH protocol version § uinishf

ensemble_id 8 uimnsbf
'
roserved 2 I
version_punber 5 uirishf
cumeat next indicator | gl
section_mumber § uimshf
last section nursber § umshf
nom EAS messages § nimshf
for {i=0; i< rum_EAS messages; it |

EAS message id 12 uimshf

feserved H nimshf

EAS message length #N ¥ 4 R1H

EAS mcssage bytes() nimshf

NRT service id
srved

nimshf
e _»iims‘bf@;s EE
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FIG. 26

Syntax No. Bits Format
EAS service_descriptor(} |
descriptor tag § TBD
descriptor length 8 uimsbf
priority level 4 nimshf
EAS message sent type 4 uinshf
if{EAS message sent type==0x02) {
IP address 2orl2 uimsbf
UDP_pert_num 16 uimsbf
1
}
service_related nit_serviee id 6 uimsbf
i
Value Designation
0x00 Not Specified
{x01 High
{x02 Normal
0503-0xDE Reserved for future nse

priovity_level field value

Value Designation

%00 Not Speeified

01 EAT

0x02 [P Datagram
0x03-0x0E Rescrved for future nse

EAS message sent type field value
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FIG. 27
Syntax No, Bits Format
EAS service descriptor(} {
descriplor _tag 8 TBD
descriptor_length 8 uimsbf
priority level 4 uimsbf
EAS message sent type 4 uimsht
{EAS message sent type=={x02) {
IP version flag l bslbf
reserved 7 T
IP address Rorl uimsbf
UDP port_num i6 uimsbf
i
¥
casemble related art service id {6 utmsbf
]
t
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FIG. 28
Component_type Meaning
0-34 Reserved by [ANA
35 H264/AVC video
3 SVC
3 HEAACYY
38 FLUTE
39 STKM
40 LTEM
4] OMA-RME DIMS
{2 NTP
X EAS
471 Reserved by ATSC
Syntax No. Biis Formal
MH component data(} {
TSk 16 uimsbf
1
{
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FIG. 29

Syntax No. Bits Format
emergency_afert 1P datagram( |
IP_header
UDP header
reserved 4 TIE
pavioad type indicator 4 uinshf
payload N
}E
Value Designation
0x00 Not Specified
{x01 Syntax
{x02 Alert Message as it is
0x03~0x0F Reserved for future nse

payload type indicatorfleld vaiue
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FIG. 30

Syntax No. Bits Format
emergency_afert 1P datagram( |
IP header
UDP header
reserved
payload type ndicator 4 Y
IP_header 4 0010
while(IECF
message_body length 5 uimsbf
message_gzipped_flag ] bsblf
message_body N
3
} i
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1
METHOD OF PROVIDING AN EMERGENCY
ALERT SERVICE VIA A MOBILE
BROADCASTING AND APPARATUS
THEREFOR

This application is a 35 USC §371 National Stage entry of
International Application No. PCT/KR2013/000755 filed on
Jan. 30, 2013, and claims priority of U.S. Provisional Appli-
cation Nos. 61/605,769 filed on Mar. 2, 2012; 61/617,654
filed on Mar. 29, 2012 and 61/642,354 filed on May 7, 2012,
all of which are incorporated by reference in their entirety
herein.

TECHNICAL FIELD

The present invention relates to a mobile broadcasting
system, and more particularly, to a method of providing an
emergency alert service via amobile broadcasting system and
apparatus therefor.

BACKGROUND ART

According to a development of a portable device, transmis-
sion/reception of broadcasting in a mobile device becomes
available. Hence, a broadcasting signal transmission system
suitable for a mobile broadcasting environment is being con-
structed. Moreover, an artificial or natural disaster is globally
taking place. Regarding the disaster, it is necessary to
promptly provide the corresponding disaster information. In
case of amobile broadcasting, since a location of which a user
receives the broadcasting may vary and a disaster highly
correlates with the location, it is effective to provide the
information on the disaster via the mobile broadcasting. Yet,
a technology for providing information on the disaster is not
developed yet in a current mobile broadcasting system.

DISCLOSURE OF THE INVENTION

Technical Task

A technical task that the present invention intends to
achieve is to solve the aforementioned problem, i.e., to pro-
vide an emergency alert service in a mobile broadcasting
system.

Technical Solution

To achieve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described, according to one embodiment a method of
providing an emergency alert service via a mobile broadcast-
ing includes the steps of generating an RS frame, which is a
2"¢ dimensional data frame, in a manner of performing an RS
(Reed-Solomon)-CRC (Cyclic Redundancy Check) encod-
ing on an ensemble comprising a mobile data for a mobile
broadcasting service and a service signaling channel contain-
ing an access information on the mobile broadcasting service,
dividing the generated RS frame into a plurality of RS frame
portions, generating a signaling data comprising a TPC
(Transmission Parameter Channel) for signaling a transmis-
sion parameter of the mobile broadcasting and a FIC (Fast
Information Channel) containing a connection information
between the ensemble and the broadcasting service, generat-
ing a data group containing a part of the signaling data and the
RS frame portion, and generating a mobile broadcasting sig-
nal containing the data group, wherein the service signaling
channel includes a service map table containing a property
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information on a mobile service transmitted by the ensemble
and a mobile emergency alert table containing an information
for transmitting an emergency alert service to the mobile
broadcasting and wherein the mobile emergency alert table
includes an emergency alert message transmission type field
indicating a scheme of transmitting the emergency alert mes-
sage.

Preferably, the emergency alert message transmission type
field indicates the emergency alert message transmitted in a
manner of being included in the mobile emergency alert table
or transmitted via an IP datagram.

Preferably, the mobile emergency alert table further
includes an automatic tuning channel number field indicating
aphysical RF channel number to perform an automatic tuning
to a physical RF channel providing the emergency alert ser-
vice.

Preferably, the mobile emergency alert table further
includes an emergency alert responder type field indicating a
reception responder of the emergency alert message.

Preferably, the mobile emergency alert table further
includes an emergency situation type field identifying an
emergency situation, which becomes a target of the emer-
gency alert.

Preferably, the mobile emergency alert table further
includes an NRT service identifier field identifying an NRT
service providing an additional information related to the
emergency alert message.

Preferably, the FIC is transmitted in a manner of being
included in the data group in a form of a plurality of FIC
segments, the FIC segment includes a FIC segment header
and a FIC segment payload, and the FIC segment header
includes a wake-up identifier field indicating whether a
mobile broadcasting receiver capable of performing a wake-
up function to automatically turn on the power and to provide
the emergency alert message.

Preferably, the FIC includes a FIC header and a FIC pay-
load and the FIC payload includes an EAT_ensemble_indi-
cator field indicating whether the mobile emergency alert
table is transmitted via the service signaling channel included
in the ensemble, an MH_service_signaling_channel_version
field indicating a version information of the service signaling
channel included in the ensemble, and a num_MH_services
field indicating the number of the mobile service transmitted
via the ensemble.

Preferably, the FIC header includes an EAS_wake_up_ex-
tended_info_Tag field identifying whether a byte of an
extended FIC header contains an information for a wake-up
function and an EAS_wake_up_version_number field indi-
cating the version information of the wake-up signaling.

To further achieve these and other advantages and in accor-
dance with the purpose of the present invention, according to
one embodiment of the present invention a device providing
an emergency alert service via a mobile broadcasting includes
an RS frame encoder configured to generate an RS frame,
which is a 24 dimensional data frame, in a manner of per-
forming an RS (Reed-Solomon)-CRC (Cyclic Redundancy
Check) encoding on an ensemble comprising a mobile data
for a mobile broadcasting service and a service signaling
channel containing an access information on the mobile
broadcasting service, an RS frame divider configured to
divide the generated RS frame into a plurality of RS frame
portions, a signaling encoder configured to generate a signal-
ing data comprising a TPC (Transmission Parameter Chan-
nel) for signaling a transmission parameter of the mobile
broadcasting and a FIC (Fast Information Channel) contain-
ing a connection information between the ensemble and the
broadcasting service, a data group formatter configured to
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generate a data group containing a part of the signaling data
and the RS frame portion, and a broadcasting signal generat-
ing unit configured to generate a mobile broadcasting signal
containing the data group, wherein the service signaling
channel includes a service map table containing a property
information on a mobile service transmitted by the ensemble
and a mobile emergency alert table containing an information
for transmitting an emergency alert service to the mobile
broadcasting and wherein the mobile emergency alert table
includes an emergency alert message transmission type field
indicating a scheme of transmitting the emergency alert mes-
sage.

Advantageous Effects

According to the present invention, an emergency alert
service can be provided by a mobile broadcasting environ-
ment as well.

DESCRIPTION OF DRAWINGS

FIG. 1 is a diagram of a transmission system according to
one embodiment of the present invention;

FIG. 2 is a diagram of a signaling encoder according to one
embodiment of the present invention;

FIG. 3 is a diagram of an ensemble structure according to
one embodiment of the present invention;

FIG. 4 is a diagram of an emergency alert data processing
using a mobile emergency alert table according to one
embodiment of the present invention;

FIG. 5 is a diagram of a syntax of a mobile emergency alert
table according to one embodiment of the present invention;

FIG. 6 is a diagram for indicating the meaning of type_
of_responder field, type_of disciplines field, EAS_
message_transfer_type field, EAS_message_encoding_type
field in accordance with each value according to one embodi-
ment of the present invention;

FIG. 7 is a diagram of [P datagram syntax, in case that an
emergency alert message transmitted via the IP datagram is
identified, according to one embodiment of the present inven-
tion;

FIG. 8 is a diagram of a syntax of a FIC segment header
according to one embodiment of the present invention;

FIG. 9 is a diagram of a syntax of a FIC chunk payload
according to one embodiment of the present invention;

FIG. 10 is a flowchart of data processing to perform a
wake-up function according to one embodiment of the
present invention;

FIG. 11 is a diagram of a syntax of a FIC chunk header
according to one embodiment of the present invention;

FIG. 12 is a diagram of a procedure processing a version
information of a wake-up signaling via an extension of a FIC
chunk header according to one embodiment of the present
invention;

FIG. 13 is a diagram of a procedure processing an auto
tuning to an important emergency alert of a wake-up opera-
tion according to one embodiment of the present invention;

FIG. 14 is a diagram of a FLUTE FDT (File Delivery
Table) instance according to one embodiment of the present
invention;

FIG. 15 is a diagram of a TPC syntax for a wake-up sig-
naling using a TPC according to a different embodiment of
the present invention;

FIG. 16 is a diagram of a syntax of a FIC segment header
according to a different embodiment of the present invention;

FIG. 17 is a diagram of an ESG content fragment according
to a different embodiment of the present invention;
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FIG. 18 is a diagram of an emergency alert system accord-
ing to one embodiment of the present invention;

FIG. 19 is a diagram of a screen providing additional infor-
mation of an emergency alert message using an NRT accord-
ing to one embodiment of the present invention;

FIG. 20 is a diagram of a screen providing additional infor-
mation of an emergency alert message using an NRT accord-
ing to a different embodiment of the present invention;

FIG. 21 is a diagram of an Ul of a mobile emergency alert
system according to one embodiment of the present inven-
tion;

FIG. 22 is a diagram of a syntax of a mobile emergency
alert table according to a different embodiment of the present
invention;

FIG. 23 is a diagram of a definition for a value available to
an event_urgency field, an event_severity field, an event_cer-
tainty field, and an EAS_message_type field according to a
different embodiment of the present invention;

FIG. 24 is a diagram of a mobile emergency alert table
according to a different embodiment of the present invention;

FIG. 25 is a diagram of a mobile emergency alert table
according to a different embodiment of the present invention;

FIG. 26 is a diagram of a descriptor to signal an emergency
alert service via an extension of SMT according to one
embodiment of the present invention;

FIG. 27 is a diagram of a descriptor to signal an emergency
alert service according to a different embodiment of the
present invention;

FIG. 28 is a diagram of a signaling to provide an emergency
alert service with one component according to one embodi-
ment of the present invention;

FIG. 29 is a diagram of emergency_alert_IP_datagram ()
descriptor to transmit an emergency alert service according to
one embodiment of the present invention;

FIG. 30 is a diagram of emergency_alert_IP_datagram ()
descriptor to transmit an emergency alert service according to
a different embodiment of the present invention;

FIG. 31 is a diagram of an ESG content fragment for an
emergency alert service according to a different embodiment
of the present invention.

BEST MODE

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Yet, the present
invention may be non-limited or non-restricted by the
embodiments.

Although terminologies used in the present specification
are selected from general terminologies used currently and
widely in consideration of functions, they may be changed in
accordance with intentions of technicians engaged in the
corresponding fields, customs, advents of new technologies
and the like. Occasionally, some terminologies may be arbi-
trarily selected by the applicant(s). In this case, the meanings
of' the arbitrarily selected terminologies shall be described in
the corresponding part of the detailed description of the speci-
fication. Therefore, terminologies used in the present speci-
fication need to be construed based on the substantial mean-
ings of the corresponding terminologies and the overall
matters disclosed in the present specification rather than con-
strued as simple names of the terminologies.

In the following description, a terminology and an abbre-
viation are defined for the purpose of understanding and
clarity of the present invention.

Among the terminologies used for detail explanation on
the invention, a main service data corresponds to a data
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received by a fixed broadcast receiving system and may be
able to include an audio/video data. More particularly, the
main service data may be able to include a high definition
(HD) or a standard definition (SD) audio/video data and may
be able to include various kinds of data for broadcasting.

A known data corresponds to a data known in advance
according to an appointment between a broadcast receiving
system and a broadcast transmitting system.

A terminology ‘MH’ corresponds to the terminology of a
mobile/handheld and corresponds to the opposite terminol-
ogy of a fixed type system. More specifically, an MH service
data (or amobile service data) may be able to include a certain
kind of data used by a mobile or portable system. Hence, the
mobile service data according to one embodiment of the
present invention may be non-limited to the MH service data.

The mobile service data may be able to include such infor-
mation as a program execution file or stock information. The
mobile service data may be able to include an audio/video
data. More specifically, the mobile service data may corre-
spond to the audio/video data having a lower resolution and
lower data rate compared to the main service data. For
instance, if an MPEG-2 codec is used as an audio/video codec
for a main service, the audio/video codec having a higher
image compression rate such as the MPEC-2 codec, an
MPEC-4 advanced video coding (AVC), or a scalable video
coding (SVC) can be used for a mobile service.

The mobile service data may be able to include a TPEG
data (transport protocol expert group data) for real time traffic
broadcasting. Or, the mobile service data may be able to
include such a broadcast service/program as a weather infor-
mation service, a traffic information service, a stock informa-
tion service, a viewer participating quiz program, a real time
election, a bidirectional education broadcast program, a game
service, or a music program.

In the present invention, a data group (or an MH group)
means a set of data packet transmitted via a data slot (or an
MH slot).

A data group division indicates a set of data group region in
a slot. In this case, the data group division can be classified
into a primary data group division and a secondary data group
division. A set of the primary data group division in an MH
frame forms a primary parade and the secondary data group
division forms a secondary parade.

A parade (or an MH parade) indicates a set of data group
having an identical FEC parameter. Or, the parade may indi-
cate a set of data group division of a data group having an
identical data group type.

RS frame (Reed-Solomon Frame) is a 2 dimensional data
frame. In this case, a payload of the RS frame is encoded by
an RS-CRC (Reed Solomon-Cyclic Redundancy Check) cod-
ing.

Ensemble (MH ensemble) indicates a set of the RS frameto
which an identical FEC (Forward Error Correction) is
applied. In this case, each of the RS frames includes a set of [P
stream in a manner of being compressed. The ensemble may
be able to include a mobile service data for a mobile service
and a mobile service signaling channel for a signaling of the
mobile service.

According to one embodiment of the present invention, the
mobile service data for the mobile service can be transmitted
on a part of a transmission channel configured to transmit a
main service data of a main service. Or, the mobile service
data for the mobile service can be transmitted on a whole of
the transmission channel used for the main service. In this
case, the data necessary for the mobile service can be called
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the mobile service data. Hence, the mobile service data may
include a known data, a signaling data, and/or an RS parity
data.

The mobile service data can be classified into the mobile
service data of a CMM (Core Mobile Mode) and the mobile
service data of a SFCMM (Scalable Full Channel Mobile
Mode).

The CMM is a broadcast mode configured to transmit the
main service data and the mobile service data together. As one
example, the CMM may be able to use at least 38 packets out
of 156 packets of each slot to transmit the main service data
for a conventional broadcasting.

The SFCMM is the broadcast mode configured to transmit
the mobile service data only or configured to transmit the
main service data less than the CMM and the mobile service
data together. For instance, the SFCMM may be able to use
less than 38 packets out of 156 packets of each slot to transmit
the main service data.

SFCMM parade indicates the parade capable of maintain-
ing a backward compatibility with a legacy CMM system/
decoder and the parade unable to be recognized by the legacy
CMM system/decoder.

The data group region indicates a set of a data block or an
extension data block. The data group region indicates a pre-
scribed region in a data group. Each data group region may
include the mobile service data of a different use.

TPC (Transmission Parameter Channel) can be included in
each of the data groups. TPC delivers the information on a
data frame or a data group to a receiving side and provides a
transmission parameter.

FIC (Fast information channel) transmits a cross layer
information (or inter-layer information). The FIC may
include a connection information between an ensemble and a
mobile service.

FIG. 1 is a diagram of a transmission system according to
one embodiment of the present invention.

The transmission system according to one embodiment of
the present invention includes a packet adjustment unit 101, a
pre-processor 102, a data frame encoder 103, a block proces-
sor 104, a signaling encoder 105, a group formatter 106, a
packet formatter 107, a packet multiplexer 108, a post-pro-
cessor 109, a modified data randomizer 110, a systematic/
non-systematic RS encoder 111, a data interleaver 112, a
non-systematic RS encoder 113, a parity replacer 114, a
modified trellis encoder 115, a synchronization multiplexer
116, a pilot inserter 117, a VSB modulator 118, and/or a
transmission unit 119. The transmission system according to
the present invention may further include a pre-equalizer
filter 120.

The packet adjustment unit 101 may be able to compensate
a position difference occurring between a service stream
including a mobile service stream and the service stream not
including the mobile service stream.

The pre-processor 102 may be able to perform a role of
forming a mobile service data into a mobile service structure
to transmit the mobile service data. The pre-processor 102
may be able to perform an additional FEC coding on the
mobile service data. The pre-processor 102 may be able to
insert a known data into a data group. The pre-processor 102
enhances transmission/reception performance of the mobile
service data in a mobile environment.

The pre-processor 102 may include a data frame encoder
103, a block processor 104, a signaling encoder 105, a group
formatter 106, a packet formatter 107 and/or a packet multi-
plexer 108.

The data frame encoder 103 randomizes a mobile service
data and performs an RS encoding and a CRC (Cyclic Redun-
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dancy Check) encoding on the mobile service data. The data
frame encoder 103 generates an RS frame including the
mobile service data. The data frame encoder 103 may include
an RS frame divider (not depicted) generating an RS frame
portion by separating the RS frame.

The block processor 104 converts the RS frame portion
into an SCCC (Serial Concatenated Convolutional Coding)
block. The block processor 104 converts a byte of the mobile
service data included in the SCCC block into the mobile
service data by a bit unit. The block processor 104 performs a
convolutional coding of 1/2, 1/3, or 1/4 rate on the mobile
service data of bit unit. In this case, the 1/2 rate means that one
bit in, two bits out, the 1/3 rate means that one bit in, three bits
out, and the 1/4 rate means that one bit in, four bits out. The
outputted bits are included in a symbol. The block processor
104 performs an interleaving for the symbol outputted in a
manner of being convolutional encoded. The block processor
104 converts the interleaved symbol into a data of byte unit.
The block processor 104 converts the SCCC block into a data
block.

The signaling encoder 105 generates a signaling informa-
tion for a signaling of a receiving side. The signaling encoder
105 performs a FEC coding and a PCCC (Parallel Concat-
enated Convolutional Code) encoding on the signaling infor-
mation. The signaling information includes a TPC data and/or
a FIC data.

The group formatter 106 forms a data group including a
mobile service data. The group formatter 106 inserts a FCC
coded mobile service data into the data group of interleaved
form. The group formatter 106 inserts an initialization data
byte and/or a known data sequence (a set of consecutive
known data), which is for initialization of a memory of the
modified trellis encoder 115, into the data group. The group
formatter 106 inserts a position holder for a main service data,
the position holder for an MPEG-2 header, and/or the position
holder for a non-systematic RS parity into the data group. The
group formatter 106 may be able to insert a dummy data to
generate a data group of a preferable form. After inserting
various kinds of data, the group formatter 106 performs a
de-interleaving for the data in the data group of interleaved
form. After the de-interleaving is performed, the data group is
outputted in a form that the data group is not interleaved. The
data group generated in the group formatter 106 includes the
mobile service data corresponding to one RS frame portion.

The packet formatter 107 converts an output data of the
group formatter 106 into a transport stream (TS) packet. In
this case, the TS packet can be called a mobile service data
packet. The packet formatter 107 outputs (118+M) number of
mobile service data packet for one data group. In this case,
‘M’ is an integer less than 38.

The packet multiplexer 108 multiplexes a packet including
the mobile service data processed by the pre-processor 102
and the packet including the main service data. In one slot, a
multiplexed packet includes (118+M) number of mobile ser-
vice data and ‘L.’ number of main service data packet. ‘M’ is
an integer greater than ‘0’ and less than 38. One embodiment
of the present invention is that the total of ‘M’ and ‘I corre-
sponds to 38. As a different embodiment, in case that the
number of main service data packet corresponds to ‘0’
(‘L’=0), the packet multiplexer 108 processes the mobile
service data only.

The post-processor 109 processes the mobile service data
in order for the mobile service data to have a backward com-
patibility with a legacy broadcasting system. In this process,
the main service data can be processes together. According to
one embodiment of the present invention, the post-processor
109 may include a modified data randomizer 110, a system-
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atic/non-systematic RS encoder 111, a data interleaver 112, a
non-systematic RS encoder 113, a parity replacer 114, and/or
a modified trellis encoder 115.

The modified data randomizer 110 does not perform a
randomizing for the mobile service data packet and bypasses
the mobile service data packet. The modified data randomizer
110 performs the randomizing for the main service data
packet. According to one embodiment of the present inven-
tion, in case that a data group generated in the pre-processor
102 does not include the main service data, the modified data
randomizer 110 may not perform a randomizing process.

In case that an input data corresponds to the main service
data packet, the systematic/non-systematic RS encoder 111
performs a systematic RS encoding on the main service data.
In case that the input data corresponds to the mobile service
data packet, the systematic/non-systematic RS encoder 111
performs a non-systematic RS encoding on the mobile ser-
vice data. A systematic/non-systematic RS parity generated
by the systematic/non-systematic RS encoding can be
inserted into a pre-defined position in the data group. In case
that the main service data packet is not included in the service
data packet, which is multiplexed by the packet multiplexer
108, it is not necessary for the systematic/non-systematic RS
encoder 111 to perform the RS encoding for the main service
data. In this case, the systematic/non-systematic RS encoder
111 may not generate the non-systematic RS parity for the
backward compatibility.

The data interleaver 112 performs an interleaving for the
data including the main service data and the mobile service
data.

If it is necessary to initialize the modified trellis encoder
115, the non-systematic RS encoder 113 changes a initializa-
tion data of the mobile service data to a memory value in a
manner of receiving the memory value of the modified trellis
encoder 115 and receiving the mobile service data from the
data interleaver 112. The non-systematic RS encoder 113
outputs an RS parity, which is generated by performing the
non-systematic RS encoding for the changed mobile service
data, to the parity replacer 114.

If it is necessary to initialize the modified trellis encoder
115, the parity replacer 114 receives the mobile service data
from the data interleaver 112 and then replaces the non-
systematic RS parity of the mobile service data with the
non-systematic RS parity generated by the non-systematic
RS encoder 113.

In case that a packet multiplexed by the multiplexer 108
does not include the main service data packet, it is not nec-
essary to include the RS parity for backward compatibility in
the data group. Hence, according to one embodiment of the
present invention, in this case, the non-systematic RS encoder
113 and the parity replacer 114 does not perform the afore-
mentioned operations and may be then able to perform an
operation of bypassing a received data.

The modified trellis encoder 115 performs a trellis encod-
ing for the output of the data interleaver 112. In order to
output a known data in a form determined by a broadcast
transmitting side and a broadcast receiving side in advance
after the trellis encoding, the memory included in the trellis
encoder 115 needs to be initialized before beginning the
trellis encoding. The aforementioned initialization operation
can start by the initialization data included in the data group.

The synchronization multiplexer 116 inserts a field syn-
chronization signal and a segment synchronization signal into
the output data of the modified trellis encoder 115 and mul-
tiplexes the data.

The pilot inserter 117 receives the data multiplexed by the
synchronization multiplexer 116 and inserts a pilot signal,
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whichisused as a carrier phase by a receiving side to demodu-
late a channel signal, into the multiplexed data.

The VSB modulator 118 performs a VSB modulation to
transmit a broadcast data.

The transmission unit 119 performs a frequency upcon-
verting for the modulated data and transmits the converted
data.

FIG. 2 is a diagram of a signaling encoder according to one
embodiment of the present invention.

The signaling encoder according to one embodiment of the
present invention includes a 1¥ RS encoder 2100, a 2"¢ RS
encoder 220, a block interleaver 2300, a multiplexer 2400, a
signal randomizer 2500, and/or a PCCC encoder 2600.

The 1°’RS encoder 2100 performs an RS encoding for TPC
data.

The 2" RS encoder 2200 performs an RS encoding for FIC
data. According to one embodiment of the present invention,
the 1* encoder and the 2"¢ encoder perform the RS encoding
with a rate different from each other. In particular, the TPC
data and the FIC data are encoded by the rate different from
each other.

The block interleaver 2300 performs a block interleaving
for the RS encoded FIC data. The block interleaving is to
interleave the FIC data by a block unit.

The multiplexer 2400 multiplexes the RS encoded TPC
data and the block interleaved FIC data.

The signal randomizer 2500 randomizes the multiplexed
data.

The PCCC encoder 2600 performs a PCCC encoding for
the randomized data.

FIG. 3 is a diagram of an ensemble structure according to
one embodiment of the present invention.

The ensemble transmits a mobile service data composing a
mobile service. The ensemble may include a service signaling
channel (SSC) to signal the mobile service. It is able to define
that the service signaling channel is to be transmitted via a
specific [P address and an UDP port. In particular, a receiving
side may be able to obtain the service signaling data in a
manner of parsing the data of the corresponding IP address
and the UDP port.

The service signaling channel may include a Service Map
Table (SMT) including property information on the mobile
service transmitted by the ensemble, a Guide Access Table
(GAT) including information on a service guide data of the
mobile service, a Cell Information table (CIT) providing car-
rier frequency information of an adjacent cell transmitting a
similar service, a Service Labeling Table (SLT) including
information for a prompt mobile service scan of a receiving
side, a Rating Region Table (RRT) including information on
a viewing rate for the mobile service, and/or a mobile Emer-
gency Alert Table-MH (EAT-MH) including information for
transmitting an emergency alert service to a mobile broad-
casting.

FIG. 4 is a diagram of an emergency alert data processing
using a mobile emergency alert table according to one
embodiment of the present invention.

According to one embodiment of the present invention, a
CAP (Common Alerting Protocol) alert message can be com-
pressed to reduce a size of the mobile emergency alert table.
A mobile receiver (M/H receiver) capable of identifying the
mobile emergency alert table may be able to extract the com-
pressed CAP alert message. In this case, the mobile receiver
decompresses the CAP alert message and may be then able to
promptly display an emergency alert message in a state of not
referenced by the SMT.

The mobile emergency alert table may be able to transmit
NRT_service_id for an entry of an emergency alert message.
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The NRT service_id indicates that an additional content
related to the emergency alert message is transmitted via an
NRT (Non-Real-Time) broadcasting service. A broadcast
receiver capable of receiving the NRT broadcasting service
may be able to display an additional emergency alert message
with reference to a FLUTE (File Delivery over Unidirectional
Transport), which is signaled for the SMT, a service guide
(SG), and/or the NRT service.

The number of repeatedly receiving the mobile emergency
alert table may vary according to significance of the emer-
gency alert message. The emergency alert message of highest
significance can be repeated on every MH frame.

Referring to FIG. 4, a broadcasting receiver identifies an IP
address and UDP port number of a corresponding service in
the SMT with reference to MH_service_id of the GAT and
parses a FLUTE data transmitted via the IP address and the
UDBP port. And, the broadcasting receiver may be then able to
display that there exists an emergency alert content via an
Electronic Service Guide (ESG). The broadcasting receiver
identifies an IP address and UDP port number transmitting a
service including an emergency alert message transmitted to
the NRT with reference to EAS_NRT service id of the
mobile emergency alert table, parses the FLUTE data trans-
mitted via the IP address and the UDP port, and may be then
able to display the emergency alert message. Or, the mobile
emergency alert table may include the emergency alert mes-
sage. In this case, the broadcasting receiver may be able to
directly display the emergency alert message in a manner of
parsing the emergency alert message via a CAP parser.

FIG. 5 is a diagram of a syntax of a mobile emergency alert
table according to one embodiment of the present invention.

The mobile emergency alert table of the present invention
may include a table_id field, an EAT_MH_protocol_version
field, an ensemble_id field, an automatic_tuning
channel_number field, an automatic_tuning_ts_id field, auto-
matic_tuning_ensemble_id field, an automatic_tuning_ser-
vice_id field, a num_EAS_messages field, an EAS_mes-
sage_id  filed, a  type_of responder field, a
type_of_disciplines field, an EAS_IP_version_{flag field, an
EAS_message_transfer_typefield, an EAS_message_encod-
ing_type field, an EAS_message_length field, an EAS_mes-
sage_byte field, and/or an EAS_NRT_service_id field.

The table_id field identifies a kind of current table. A
broadcasting receiver may be able to identify that the present
table corresponds to a mobile emergency alert table by iden-
tifying the table_id field of having a specific value.

In case that a structure of a mobile emergency alert table is
modified, the EAT_MH_protocol_version field identifies a
version number of the table.

The ensemble_id field indicates an ID of an ensemble
related to the present table.

The automatic_tuning_channel_number field indicates a
physical RF channel number for an automatic tuning. For
instance, if it is necessary to tune to a channel number broad-
casting an emergency alert message by force, the
automatic_tuning_channel_number field can be referred.

The automatic_tuning ts_id field indicates a transport
stream ID for an automatic tuning. For instance, if it is nec-
essary to parse a transport stream including an emergency
alert message, a corresponding stream can be identified by the
automatic_tuning_ts_id field.

The automatic_tuning_ensemble_id field indicates an
ensemble ID for an automatic tuning. For instance, the
ensemble including an emergency alert message can be iden-
tified by the automatic_tuning_ensemble_id field.

The automatic_tuning_service_id field indicates a target
A/V service of an automatic tuning. If the automatic tuning is



US 9,219,556 B2

11

designated in a mobile emergency alert table, the emergency
alert table may or may not include an alert message. If the
automatic tuning is designated, a broadcasting receiver
ignores a corresponding message and tunes to a target channel
number.

The num_EAS_messages field indicates the number of
emergency alert message included in a mobile emergency
alert table.

The EAS_message_id filed identifies a unique ID for trans-
mitting an emergency alert message. This field may change its
value in case that a previous emergency alert message is
updated or cancelled. As a different embodiment, this field
can be extracted from a CAP message ID.

The type_of_responder field indicates a broadcasting
responder of an emergency alert message.

The type_of_disciplines field indicates information on an
emergency situation, which becomes a target of an emer-
gency alert.

The EAS_IP_version_{flag field indicates that an IP_ad-
dress field includes an IPv4 address, if it is set to ‘0’. The
EAS_IP_version_flag field indicates that the IP_address field
includes an IPv6 address, if it is set to “1°.

The EAS_message_transfer_type field indicates a transfer
type of an emergency alert message.

The EAS_message_encoding type field indicates an
encoding plan of an emergency alert message.

The EAS_message_length field indicates a compression
length of a compressed emergency alert message including an
emergency alert.

The EAS_message_byte field indicates a size of a com-
pressed emergency alert message including an emergency
alert.

The EAS_NRT service_id field identifies a service ID of
an NRT service providing an additional content related to an
emergency alert message. This field can be inserted into the
SMT included in an ensemble transmitting an emergency
alert table as well.

FIG. 6 is a diagram indicating the meaning of type_of_re-
sponder  field, type_of disciplines field, EAS_
message_transfer_type field, EAS_message_encoding_type
field in accordance with each value according to one embodi-
ment of the present invention.

The type_of_responder field may be able to indicate a case
that a viewing target of an emergency alert message is not
identified, a case that the viewing target is not a public, or a
case that the viewing target is the public according to the
value of this field. Or, the type_of_responder field may be
able to indicate both the cases that the viewing target is/is not
the public, according to the value of this field.

The type_of_disciplines field may be able to indicate a
situation of occurrence of an emergency alert system, an
explosion event, a fire situation, a dangerous material occur-
rence event, law enforcement, or a life-saving situation
according to the value of this field.

The EAS_message_transfer_type field may be able to indi-
cate a case that a transfer type of an emergency alert message
is not identified, a case that an NPT file not including an alert
message is transmitted, a case that an emergency alert mes-
sage is transmitted in a manner of being included in a mobile
emergency alert table, or a case that an emergency alert mes-
sage is transmitted via an [P datagram according to the value
of this field.

The EAS_message_encoding_type field may be able to
indicate a case that an encoding plan is not identified, a case
that an encoding (or a compression) for an emergency alert
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message was not performed, or a case that an emergency alert
message is compressed using gzip algorithm according to the
value of this field.

FIG. 7 is a diagram of IP datagram syntax, in case that an
emergency alert message transmitted via the IP datagram is
identified, according to one embodiment of the present inven-
tion.

The IP datagram may include an EAS_message_id field, an
EAS_message_length field, and/or an EAS_message_bytes
field.

The EAS_message_id field corresponds to a value of an
entry of an emergency alert message in a mobile emergency
alert table.

The EAS_message_length field indicates a length of each
emergency alert message.

The EAS_message_bytes field indicates a size of a com-
pressed emergency alert message.

FIG. 8 is a diagram of a syntax of a FIC segment header
according to one embodiment of the present invention.

A mobile broadcasting receiver may operate in a standby
mode and may be able to perform a response to an emergency
alert message via a wake-up function. The mobile broadcast-
ing receiver capable of performing the wake-up function does
not provide a mobile service and may be able to monitor a
broadcasting signal transmitted from a broadcasting com-
pany even in the state of the standby mode.

The wake-up means to switch a mode of a broadcasting
receiver from a sleeping mode (or idle mode) to an active
mode for an emergency alert message even in a case that the
broadcasting receiver is currently in the sleeping mode.

To consistently monitor a broadcast signal by a mobile
broadcasting receiver expedites battery consumption. Hence,
a signaling to reduce the battery consumption is necessary.
Although a smallest unit for signaling in a mobile broadcast-
ing service is a FIC segment header included in a FIC seg-
ment, it is necessary for the broadcasting receiver to receive at
least one RS frame to obtain the FIC segment. A change of a
FIC Chunk can be noticed by monitoring a TPC. For instance,
if avalue of'a FIC_version field included in the TPC changes,
it is able to know there exist a change in the FIC Chunk. Ifa
change is noticed in the FIC_version field of the TPC, the
broadcasting receiver turns on the power of the broadcasting
receiver and receives an RS frame to gather the FIC segment.
If there exists a wake-up signal in the FIC Chunk, a wake-up
indicator in the FIC segment header can be used to judge
whether the mobile broadcasting receiver is woke up.

The FIC Chunk is transmitted in a manner of being divided
into a plurality of FIC segment payloads. The FIC segment
includes a FIC segment header and a FIC segment payload.
The FIC segment is transmitted via one data group.

The FIC segment header includes a FIC_segment_type
field, a wake_up_indicator field, a FIC_chunk_maj or_proto-
col_version field, a current_next_indicator field, an
error_indicator field, a FIC_segment_num field, and/or a
FIC_last_segment_num field.

The FIC_segment_type field indicates a kind of data trans-
mitted by the FIC segment. The FIC_segment_type field may
indicate that the FIC segment payload transmits a part of the
FIC Chunk or indicate that the FIC segment payload does not
include a meaningful data according to a value of the field.

The wake_up_indicator field indicates whether a mobile
broadcasting receiver capable of performing a wake-up func-
tion automatically turns the power on and then provides an
emergency alert message. For instance, the mobile broadcast-
ing receiver can be controlled to ignore a wake-up process and



US 9,219,556 B2

13

then continuously perform a former function or to instantly
perform the wake-up function according to the value of the
wake_up_indicator field.

The FIC_chunk_major_protocol_version field indicates a
major protocol version of the FIC Chunk partially transmitted
by the FIC segment. This value can be set to an identical value
of the FIC_chunk_major_protocol_version field included in
the FIC Chunk header.

The current_next_indicator field indicates a current or a
next state of the FIC Chunk partially transmitted by the FIC
segment.

The error_indicator field indicates whether an error is
detected in the FIC segment.

The FIC_segment_num field indicates the number of the
FIC segment. It may be able to indicate that the FIC segment
including the FIC segment payload included in the FIC
Chunk is nth FIC segment.

The FIC_last_segment_num field indicates the number of
the last FIC segment. It may be able to indicate that the last
FIC segment among the FIC segment including the FIC seg-
ment payload included in the FIC Chunk is nth FIC segment.

FIG. 9 is a diagram of a syntax of a FIC Chunk payload
according to one embodiment of the present invention.

A mobile broadcasting receiver capable of performing a
wake-up function may be monitoring the FIC_version field in
the TPC. Having sensed a change ofthe FIC_version field, the
mobile broadcasting receiver may start an operation of gath-
ering the FIC segment. If the wake_up_indicator field of the
FIC segment header indicates that the wake-up function is
needed to be performed, the mobile broadcasting receiver
may receive an ensemble including a mobile emergency alert
table in a service signaling channel. In this case, the corre-
sponding ensemble can be identified by an EAT_ensem-
ble_indicator field.

The FIC Chunk payload includes an ensemble_id field, an
ensemble_protocol_version field, an SLT_ensemble_indica-
tor field, a GAT_ensemble_indicator field, an EAT_ensem-
ble_indicator field, an MH_service_signaling_channel_ver-
sion field, a num_MH_services field, an MH_service_id
field, a multi-ensemble_service field, an MH_service_status
field, and/or an SP_indicator field.

The ensemble_id field identifies an ensemble signaled by a
corresponding FIC.

The ensemble_protocol_version field indicates version
information of an ensemble structure.

The SLT_ensemble_indicator field indicates whether a sig-
naling channel included in an ensemble includes a service
labeling table.

The GAT_ensemble_indicator field indicates whether a
signaling channel included in an ensemble includes a guide
access table.

The EAT_ensemble_indicator field indicates whether a
signaling channel included in an ensemble includes a mobile
emergency alert table. Or, the EAT_ensemble_indicator field
indicates that the mobile emergency alert table is transmitted
to a signaling stream of this ensemble.

The MH_service_signaling_channel_version field indi-
cates a version of a service signaling channel included in an
ensemble.

The num_MH_services field indicates the number of MH
service signaled via an ensemble.

The MH_service_id field identifies an MH service.

The multi-ensemble_service field indicates whether an
MH service is transmitted via more than one ensemble.

The MH_service_status field indicates whether an MH
service is activated and/or whether the MH service is hidden
according to a value of the MH_service_status field.
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The SP_indicator field indicates whether a service protec-
tion is applied to at least one or more component configured
to provide an MH service.

FIG. 10 is a flowchart of data processing to perform a
wake-up function according to one embodiment of the
present invention.

The mobile broadcasting receiver monitors the FIC seg-
ment header or the TPC. If there is no change in the FIC_ver-
sion field, the mobile broadcasting receiver continuously per-
forms the monitoring. If there exist a change in the
FIC_version field, the mobile broadcasting receiver checks
the FIC segment header [S10010]. If the wake_up_indicator
field in the FIC segment header indicates that a wake-up
function is not performed, the mobile broadcasting receiver
continuously monitors the FIC segment header or the TPC. If
the wake_up_indicator field indicates that the wake-up func-
tion is needed to be performed, the mobile broadcasting
receiver completes a FIC Chunk in a manner of gathering the
FIC segment [S10030]. The mobile broadcasting receiver
checks the EAT_ensemble_indicator of the FIC Chunk pay-
load [S10040]. If the EAT_ensemble_indicator indicates the
ensemble transmitting the mobile emergency alert table
[S10050], the mobile broadcasting receiver starts to parse/
decode on the corresponding ensemble [S10060]. If an appli-
cation is required to provide an emergency alert message, the
mobile broadcasting receiver may start the application
[S10070]. The mobile broadcasting receiver obtains the
mobile emergency alert table from the corresponding
ensemble [S10080], parses and displays the emergency alert
message using the table [S10090]. Having completed the
aforementioned process, the mobile broadcasting receiver
turns the power off [S10100].

FIG. 11 is a diagram of a syntax of a FIC chunk header
according to one embodiment of the present invention.

In case that a wake-up indicator is ignored by a user, it is
necessary for the broadcasting receiver to ignore a repetitive
transmission for an identical wake-up event

The FIC Chunk header may include a FIC_chunk
major_protocol_version field, a FIC_chunk_minor_proto-
col_version field, a FIC_chunk_header_extension_length
field, an ensemble_loop_header_extension_length field, an
MH_service_loop_extension_length field, a current_nex-
t_indicator field, a transport_stream_id field, an
EAS_wake_up_extended_info field, an EAS_wake_up_ex-
tended_info_Tag field, an EAS_wake_up_version_number
field, and/or a num_ensembles field.

The FIC_chunk_major_protocol_version field indicates a
major version for a syntax of a FIC Chunk. A change of a
major level indicates a syntax change of the FIC Chunk in a
range that a backward compatibility is not maintained.

The FIC_chunk_minor_protocol_version field indicates a
minor version for a syntax of the FIC Chunk. A change of a
minor level indicates a syntax change of the FIC Chunk in a
range that a backward compatibility is maintained. According
to one embodiment of the present invention, the FIC_
chunk_minor_protocol_version field may be able to indicate
that a wake-up signaling extension for an emergency alert
system exists in the FIC Chunk.

The FIC_chunk_header_extension_length field indicates a
length of fields extended in the FIC Chunk header by the
change of the minor level of the syntax of the FIC Chunk. The
FIC_chunk_header_extension_length field may be able to
indicate a length of a field extended by a wake-up signaling
extension.

The ensemble_loop_header_extension_length field indi-
cates a length of an extension field of the header of the
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num_ensemble loop in the FIC Chunk payload added by the
change of the minor level of the syntax of the FIC Chunk.

The MH_service_loop_extension_length field indicates a
length of an extension field of num_MH_services loop entry
in the FIC Chunk payload added by the change of the minor
level of the syntax of the FIC Chunk.

The current_next_indicator field indicates whether the FIC
chunk is applicable to a current MH frame or a next MH
frame.

The transport_stream_id field performs a role of a label to
identify a mobile broadcasting.

The EAS_wake_up_extended_info field includes informa-
tion on a field extended for a wake-up function.

The EAS_wake_up_extended_info_Tag field indicates a
type of extended FIC Chunk header. For instance, the
EAS_wake_up_extended_info_Tag field may be able to indi-
cate a size of a field extended for a wake-up function.

The EAS_wake_up_version_number field indicates a ver-
sion information of a wake-up signaling.

The num_ensembles field indicates the number of
ensemble transmitted via a physical transport channel in rela-
tion to the FIC Chunk.

FIG. 12 is a diagram of a procedure processing a version
information of a wake-up signaling via an extension of a FIC
chunk header according to one embodiment of the present
invention.

The broadcasting receiver monitors the FIC_version field
included in the TPC. In case that the FIC_version field is
modified, the broadcasting receiver checks the FIC segment
header. If the wake_up_indicator field indicates that a wake-
up function is needed to be performed, the broadcasting
receiver receives the FIC Chunk and checks the FIC_
chunk_minor_protocol_version field and/or the FIC_
chunk_header_extension_length field. If the FIC_chunk_mi-
nor_protocol_version field indicates that there exists a
change in the FIC Chunk for the wake-up signaling, the
broadcasting receiver parses the FIC_chunk_header_exten-
sion_length field. If the FIC_chunk_header_
extension_length field indicates that there exists an extension
of'the FIC Chunk header for the wake-up signaling, the broad-
casting receiver checks the EAS_wake_up_extended_info
field in the FIC Chunk header. The broadcasting receiver
confirms an extended field via the EAS_wake up_ex-
tended_info_Tag field and judges whether there is a change in
the version of the wake-up signaling via the EAS_wake_
up_version_number field. If there exists a change in the ver-
sion of the wake-up signaling, the broadcasting receiver
checks the EAT ensemble_indicator field in the FIC Chunk
payload and obtains the mobile emergency alert table from
the ensemble transmitting the mobile emergency alert table.
The broadcasting receiver processes the emergency alert sys-
tem using the obtained mobile emergency alert table.

FIG. 13 is a diagram of a procedure processing an auto
tuning to a significant emergency alert of'a wake-up operation
according to one embodiment of the present invention.

In case that an auto tuning information is provided, the
broadcasting receiver may be able to provide the auto tuning
to a significant emergency alert as a part of the wake-up
operation.

The broadcasting receiver monitors the FIC_version field
included in the TPC. In case that the FIC_version field is
modified, the broadcasting receiver checks the FIC segment
header. If the wake_up_indicator field indicates that a wake-
up function is needed to be performed, the broadcasting
receiver receives the FIC Chunk and checks the version of the
wake-up signaling. If there is a change in the version of the
wake-up signaling, the broadcasting receiver receives an

10

15

20

25

30

35

40

45

50

55

60

65

16

ensemble including the mobile emergency alert table. If the
fields included in an automatic_tuning_info field in the
mobile emergency alert table indicate that an automatic tun-
ing to a different channel is needed, a tuning to a frequency of
a target of the automatic tuning is performed. The broadcast-
ing receiver obtains an ensemble from the corresponding
frequency and executes the emergency alert system using the
mobile emergency alert table included in the ensemble.

FIG. 14 is a diagram of a FLUTE FDT (File Delivery
Table) instance according to one embodiment of the present
invention.

According to one embodiment, it is necessary to modify
the FDT instance to permit O file to be transmitted via a
FLUTE session transmitting an NRT file.

An element of the FLUTE FDT instance transmitted in an
NRT broadcasting service for an emergency alert follows a
content of OMA BCAST.

FIG. 15 is a diagram of a TPC syntax for a wake-up sig-
naling using a TPC according to a different embodiment of
the present invention.

According to a different embodiment a wake_up_indicator
and a wake_up_version_number can be added to the TPC
data. In this case, the broadcasting receiver may be able to
judge whether to perform a wake-up function for an emer-
gency alert with the TPC data only. In doing so, it may be able
to reduce battery consumption compared to the wake-up
function performed using the aforementioned FIC Chunk. In
particular, since it is not necessary for the broadcasting
receiver to complete the FIC Chunk by gathering the FIC
segment, the aforementioned operation can be omitted,
thereby reducing the battery consumption.

According to one embodiment of the present invention, the
wake-up function can be performed by adding the
wake_up_indicator and the wake_up_version_number infor-
mation to the TPC data (Transmission Parameter Channel
data) described in ATSC A/153 Part 2. Hence, although a part
of'the fields included in the TPC is omitted in FIG. 15, it may
refer to the ATSC A/153 Part 2. And, the field not having a
separate explanation among the field included in the TPC
depicted in FIG. 15 may refer to the content written in the
ATSC A/153 Part 2.

The TPC data may include the wake_up_indicator field,
and/or the wake_up_version_number field.

The wake_up_indicator field assigns 1 bit using a legacy
reserved bit. The wake_up_indicator field indicates whether
the broadcasting receiver performs the wake-up function. For
instance, if a value of the wake_up_indicator field corre-
sponds to ‘0’, the broadcasting receiver should perform the
wake-up function in case that the broadcasting receiver is in a
standby mode. If the value of the wake_up_indicator field
corresponds to ‘1°, the broadcasting receiver maintains a
former state. In particular, the broadcasting receiver can be
controlled to continuously monitor the TPC in case that the
broadcasting receiver is in a standby mode and can be con-
trolled to continuously play an A/V in case that the broad-
casting receiver was playing the A/V.

The wake_up_version_number field indicates a version
information of a wake-up signaling. The broadcasting
receiver may be able to judge whether it is a new wake-up
before the broadcasting receiver receives a FIC in a manner of
switching from a standby mode to an active mode by com-
paring a value of the wake_up_version_number field with a
pre-received value of the wake_up_version_number field.

FIG. 16 is a diagram of a syntax of a FIC segment header
according to a different embodiment of the present invention.

According to a different embodiment of the present inven-
tion, the mobile broadcasting receiver may be able to corre-
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spond to two wake-ups by assigning 2 bits to the wake_up_in-
dicator included in the FIC segment header.

The content of syntax of the FIC segment header is substi-
tuted with the aforementioned content.

There exists very low possibility of occurrence of a disaster
strong enough to perform a wake-up. In case that one wake-up
(wake-up 1) is delivered to a receiver, the receiver may be
turned on by force and a user may be able to terminate the
wake-up 1 by force while watching a program. In this case, a
wake-up signaling corresponding to the same wake-up 1 can
be continuously transmitted. In this case, the broadcasting
receiver may be able to judge whether the wake-up signaling
corresponds to a wake-up delivered after the user terminated
by force using the wake_up_indicator field of 2 bits. In par-
ticular, in case of transmitting a signaling of wake-up 2 due to
a strong disaster corresponding to the wake-up 2 delivered
afterward, it is possible to turn the broadcasting receiver on
again by force. Therefore, it may be necessary to have a
function of distinguishing between a previously received
wake-up and a newly received wake-up in a manner of assign-
ing 2 bits to the wake_up_indicator field.

FIG. 17 is a diagram of an ESG content fragment according
to a different embodiment of the present invention.

According to a different embodiment of the present inven-
tion, an emergency alert system does not use an NRT service
different from each other for each emergency alert message
and may be able to use an identical NRT service for all of the
emergency alert messages. In this case, the ESG content
fragment may be able to include a new element to find out that
each of NRT contents is related to which message.

The ESG content fragment according to a different
embodiment of the present invention may include an
EAS_Content_message ID field, and/or an EAS_
Content_message_TAG field.

The EAS_Content_message_ID field may be able to have
a same value with an ID of the emergency alert message
specified in a mobile emergency alert table.

The EAS_Content_message_TAG field corresponds to a
usable value when an NRT list is shown. For instance, if the
emergency alert message is about a ‘typhoon’, a TAG may
have such a value as a “typhoon alert’. This TAG value is
assigned to an ESG server installed in a local station.

FIG. 18 is a diagram of an emergency alert system accord-
ing to one embodiment of the present invention.

A PBS (Public broadcasting Service) brings an emergency
alert message from an IPAWS (integrated Public Alert and
Warning System)-OPEN via a Secure Line and then sends a
corresponding message to a local PBS station via a satellite
network. The emergency alert message sent to the local PBS
station is made into a mobile emergency alert table in an
MDTV (Mobile Digital television) signaling server and then
transmitted to an MDTV network via a multiplexer and an
exciter.

If an MDTV receiver receives this signal, the MDTV
receiver parses the mobile emergency alert table using a sig-
naling decoder and extracts a text of the emergency alert
message to be displayed in a screen in a manner of parsing the
emergency alert message existing inside of the mobile emer-
gency alert table.

A flow of additional information on the emergency alert
message via the NRT can be performed as follows.

As a first method, the local PBS station makes additional
information files related to a disaster and stores the files in an
NRT file storage used by an MDTV NRT server. The MDTV
NRT server forms a signaling information related to the files
stored in the NRT file storage and then transmits the files in
Non-Real-Time. The files are also delivered via the MDTV
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network using the multiplexer and the exciter. The broadcast-
ing receiver receives the files in a manner of figuring out the
information on the files transmitted to the NRT using a
FLUTE/ESG function and then may be able to display them
in a screen of the broadcasting receiver.

Or, as a second method, the NRT file is not generated at
each of the local PBS stations but transmitted by including
URIinformation indicating additional information inside of a
CAP message when the IPAWS-OPEN gives an emergency
alert message. In this case, <uri> element, which is a sub
element of <resource> element of CAP, can be used. The
MDTYV signaling server may be able to bring a resource file
by extracting the URI information of the CAP message and
then transmits the resource file via the MDTV network using
the NRT. The flow proceeding after this is identical to the
aforementioned method.

A recipient of an emergency alert message of a mobile
emergency alert system can be divided into a public and a
non-public. A non-public user can be defined as a first
responder. The non-public user refers to the people have an
ability to process each of the disasters. For instance, in case of
fire, 911 may correspond to the first responder. The mobile
emergency alert table defines a type of receiver/recipient to
which an emergency alert message should be delivered and
also defines which discipline is applied to deliver the emer-
gency alert message in case that a recipient corresponds to the
first responder. The content on this is substituted with the
aforementioned content.

FIG. 19 is a diagram of a screen providing additional infor-
mation of an emergency alert message using an NRT accord-
ing to one embodiment of the present invention.

As mentioned in the foregoing description, in a mobile
emergency alert system, a broadcasting receiver may be able
to display additional information related to a disaster using
files transmitted in Non-Real-Time. A plurality of emergency
alert messages can be simultaneously transmitted by the
mobile emergency alert system. In this case, there may exist
NRT additional information different from each other for
each of the emergency alert messages. In a mobile NRT
environment, all informations related to the NRT can be
included in an ESG. Hence, all MDTYV receivers should have
an ESG function and the additional information can be dis-
played to a user after the ESG is updated. After updating the
ESG, the MDTYV receiver displays each of the NRT services
in a screen in a manner of reading each of the NRT services
from a service fragment of the ESG. Referring to FIG. 19, in
case that two emergency alert messages for a Hurricane and a
Typhoon are sent, the service fragment of the ESG reading
from a receiver to show a list of the NRT service related to
each of the messages is disclosed. The information indicated
by the name of each fragment can be provided as additional
information of the emergency alert message.

FIG. 20 is a diagram of a screen providing additional infor-
mation of an emergency alert message using an NRT accord-
ing to a different embodiment of the present invention.

If a user selects a service from a list of the NRT service
related to the emergency alert message, the receiver may be
able to display a list of the content related to the service. The
information related to the content can be transmitted in a
manner of being included in the ESG. The NRT content
information is recorded in a content fragment of the ESG and
the receiver may be able to display a list of information on a
name of the content, and/or an expiration data, etc. by search-
ing for content items that reference the service selected by the
user.

Each of NRT files providing additional information of the
emergency alert message is transmitted to the broadcasting
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receiver via the FLUTE and stored in the storage inside of the
broadcasting receiver. If the user wants to see the correspond-
ing additional information, the broadcasting receiver displays
the corresponding additional information by reading a corre-
sponding file.

FIG. 21 is a diagram of an Ul of a mobile emergency alert
system according to one embodiment of the present inven-
tion.

Since a text of an emergency alert message is sent via a
mobile emergency alert table, a mobile broadcasting receiver
displays the emergency alert message after completing an
extraction job for the emergency alert message in a manner of
receiving related signaling information.

In order to show additional information of the emergency
alert message, the mobile broadcasting receiver may be able
to display a menu in a manner of generating the menu with a
name of EAS. In case that there exist a plurality of NRT
services, the mobile broadcasting receiver shows an NRT
service list related to an emergency alert when a user selects
the EAS menu. If the user selects a service, the mobile broad-
casting receiver displays a content list related to the service in
a screen in a manner of constructing with informations on a
name, expiration data, and/or a file reception status, and the
like. Referring to FIG. 21, in case that the user selects an
evacuation map in the content list, a corresponding map is
displayed in the screen.

FIG. 22 is a diagram of a syntax of a mobile emergency
alert table according to a different embodiment of the present
invention.

If there does not exist a parser capable of parsing an emer-
gency alert message file in a mobile broadcasting receiver, it
may be unable to interpret the information included in the
corresponding file. Yet, it is necessary to deliver an emer-
gency alert message to the corresponding mobile broadcast-
ing receiver even in the aforementioned situation.

A mobile emergency alert table according to a different
embodiment of the present invention may include an
event_code field, an event_urgency field, an event_severity
field, an event_certainty field, an EAS_message_type field, a
num_referenced_messages field, a referenced_message_id
field, an event_expiry_time field, a num_geo_code field, a
geo_code field, an alert_text_length field, and/or an
alert_text( ) descriptor.

The event_code field indicates a code for an event related to
an emergency alert message.

The event_urgency field indicates an extent of urgency of a
response for an event related to an emergency alert message.

The event_severity field indicates an extent of severity of
an event related to an emergency alert message.

The event_certainty field indicates an extent of certainty of
an event related to an emergency alert message.

The EAS_message_type field indicates a type of an emer-
gency alert message.

The num_referenced_messages field indicates the number
of message referenced by a current emergency alert message
among the emergency alert messages already transmitted.

The referenced_message_id field indicates an ID of an
emergency alert message referenced by a current emergency
alert message.

The event_expiry_time field indicates an expiry time of
information included in an emergency alert message.

The num_geo_code field indicates the number of code
indicating a region affected by an emergency alert message.

The geo_code field indicates a code indicating a region
affected by an emergency alert message.

The alert_text_length field indicates a length of a text of an
emergency alert.
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The alert_text( ) field indicates a text of an emergency alert.
Or, the alert_text( ) can be defined as a form of a descriptor. In
this case, the alert_text( ) can be defined as the descriptor
including additional information on the text of the emergency
alert.

Explanation on the different fields, not having a separate
explanation among the fields included in the mobile emer-
gency alert table depicted in FIG. 22, is substituted with the
aforementioned explanation on one embodiment of the
present invention.

According to a different embodiment of the present inven-
tion, by defining a new table including information itself
specified in an emergency alert message file and transmitting
the table, a broadcasting receiver may be able to use an
emergency alert message even though the broadcasting
receiver does not have a parser of the emergency alert mes-
sage file.

FIG. 23 is a diagram of a definition for a value available to
an event_urgency field, an event_severity field, an event_cer-
tainty field, and an EAS_message_type field according to a
different embodiment of the present invention.

The event_urgency field may be able to indicate a case that
an emergency alert indicates about a past event, a case that the
emergency alert indicates about a future event, a case that the
emergency alert indicates about a current event, or a case that
the emergency alert indicates an unknown of the extent of
urgency of'a corresponding event indicated by the emergency,
according to a value of this field.

The event_severity field may be able to indicate a case that
the severity of an event of an emergency alert is low, a case
that the severity of an event of an emergency alert is middle,
a case that the severity of an event of an emergency alert is
severe, a case that the severity of an event of an emergency
alert is extremely severe, or a case that the severity of an event
of'an emergency alert is unknown, according to a value of this
field.

The event_certainty field may be able to indicate a case that
a possibility of occurrence of an event related to an emer-
gency alert is very low, a case that a possibility of occurrence
of an event related to an emergency alert is intermediate, a
case that a possibility of occurrence of an event related to an
emergency alert is high, a case that an event related to an
emergency alert is currently observed, or a case that a possi-
bility of occurrence of an event related to an emergency alert
is unknown, according to a value of this field.

The EAS_message_type field may be able to indicate a
case that a transmitted emergency alert message is an emer-
gency alert message for a new event, a case that a transmitted
emergency alert message is a message updating the message
having a specific referenced_message_id value among the
previously transmitted messages, a case that a transmitted
emergency alert message is an emergency alert message can-
celling the message having a specific referenced_message_id
value, a case that a transmitted emergency alert message is a
response message in response to a specific request, a case that
atransmitted emergency alert message has an error, or a case
that a kind of a transmitted emergency alert message is not
identified.

FIG. 24 is a diagram of a mobile emergency alert table
according to a different embodiment of the present invention.

An emergency alert message should be precisely delivered
to a region affected by an event related to an emergency alert.
Hence, it is necessary for a broadcasting receiver to review the
suitability of a corresponding message before parsing a trans-
mitted emergency alert message.
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The mobile emergency alert table according to a different
embodiment of the present invention may include a
num_FIPS_codes field, a FIPS_codes field, an EAS_
event_code field, a content_coding field, a content_type field,
and/or an NRT_service_id filed.

The num_FIPS_codes field indicates the number of FIPS
code indicating a region affected by an emergency alert mes-
sage.

The FIPS_codes field indicates a code indicating a region
affected by an emergency alert message. The value of a cor-
responding field can be expressed by the FIPS code.

The EAS_event_code field indicates a code for an event
related to an emergency alert message. A corresponding field
can be expressed by 3 characters encoded by UTF-8.

The content_coding field indicates an encoding scheme of
an emergency alert message. The content_coding field may
be able to indicate a case that the emergency alert message is
a plane text or a case that the emergency alert message is
compressed by gzip, according to a value of this field.

The content_type field indicates a type of an emergency
alert message. The content_type field may be able to indicate
a case that the emergency alert message is the emergency alert
message used by CMAS or a case that the emergency alert
message follows a criterion of a CAP.

The NRT service id filed identifies an NRT service
including an emergency alert message or additional informa-
tion on the emergency alert message.

Explanation on the different fields, not having a separate
explanation among the fields included in the mobile emer-
gency alert table depicted in FIG. 24, is substituted with the
aforementioned explanation on a different embodiment of the
present invention.

According to a different embodiment of the present inven-
tion, since a broadcasting receiver is able to review whether a
transmitted emergency alert message is a message suitable for
a region at which the broadcasting receiver is positioned
before the message is parsed, only the emergency alert mes-
sage necessary for a viewer can be delivered to the viewer.
And, in case that the emergency alert message is not appro-
priated for a corresponding region, the broadcasting receiver
may be able to reduce unnecessary processing procedure.

FIG. 25 is a diagram of a mobile emergency alert table
according to a different embodiment of the present invention.

In order to transmit the content related to an emergency
alert message via an NRT service, related information on the
NRT service is defined in the SMT in general. Yet, it is
necessary to have a method of accessing the NRT service
providing the content related to the emergency alert message
even in a case that the SMT is not available.

The mobile emergency alert table according to a different
embodiment of the present invention may include an
NRT_service_IP_address_flag field, and/or an SG_boot-
strap_data( ) field/descriptor.

The NRT _service_IP_address_flag field indicates whether
there exists IP information related to the NRT service provid-
ing additional content for an emergency alert message.

Ifthe NRT _service_IP_address_flag field indicates that the
IP information related to the NRT service transmitting addi-
tional content for an emergency alert message exists, the
SG_bootstrap_data( ) field may be able to define a syntax
including the IP information necessary for obtaining the NRT
service. The SG_bootstrap_data( ) may be able to include the
syntax including the IP information necessary for obtaining
the NRT service in a manner of being defined by a descriptor
form. It may be able to include a syntax when SG_
delivery_network_type defined by ATSC A/153 Part 3 corre-
sponds to ‘0*02°.
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According to a different embodiment of the present inven-
tion, it is able to access the NRT service providing additional
information on an emergency alert message without using the
SMT.

FIG. 26 is a diagram of a descriptor to signal an emergency
alert service via an extension of SMT according to one
embodiment of the present invention.

A disaster alert service can be transmitted by such an
individual service as an A/V service in one ensemble. In this
case, it is necessary to perform a signaling for the disaster
alert service in the SMT.

A descriptor for signaling an emergency alert service
according to one embodiment of the present invention may
include a descriptor_tag field, a descriptor_length field, a
priority_level field, an EAS_message_sent_type field, an
IP_address field, an UDP_port num field, and/or a
service_related_nrt_service_id field.

The descriptor_tag field indicates that a corresponding
descriptor is a descriptor for a disaster alert service.

The descriptor_length field indicates a total length of a
corresponding descriptor after a corresponding field.

The priority_level field indicates the extent of significance
of an emergency alert message. The priority_level field may
be able to indicate a case that the emergency alert message is
amessage to be processed preferentially, a case that the emer-
gency alert message is a message to be processed according to
a general process procedure, or a case that a method of a
processing the emergency alert message is not defined,
according to a value of this field.

The EAS_message_sent_type field indicates a type of
transmission of an emergency alert message. The EAS_mes-
sage_sent_type field may be able to indicate a case that the
emergency alert message is transmitted via a separate table,
i.e., a mobile emergency alert table, a case that a method of
transmitting the emergency alert message is not defined, or a
case that the emergency alert message is transmitted via an [P
datagram, according to a value of this field.

The IP_address field indicates an IP address of an IP data-
gram including an emergency alert message, ifthe EAS_mes-
sage_sent_type field indicates that the emergency alert mes-
sage is transmitted via the IP datagram.

The UDP_port_num field indicates a port number of an
UDP/IP stream transmitting an [P datagram including an
emergency alert message, if the EAS_message_sent_type
field indicates that the emergency alert message is transmitted
via the IP datagram.

The service_related_nrt_service_id field indicates an ID of
an NR service transmitting the content related to an emer-
gency alert message transmitted.

A descriptor according to one embodiment of the present
invention can be included in a region for the descriptor
included in the SMT. In this case, the SMT can be explained
with reference to a type written in ATSC A/153.

FIG. 27 is a diagram of a descriptor to signal an emergency
alert service according to a different embodiment of the
present invention.

A descriptor for signaling an emergency alert service can
be defined in an ensemble level.

The descriptor for signaling the emergency alert service
according to a different embodiment of the present invention
may include an IP_version_flag field, and/or an ensemble_r-
elated_nrt_service_id field. Explanation on the different
fields included in the present description is substituted with
the explanation on the aforementioned fields of the descriptor.

The IP_version_flag field indicates an IP address type of an
IP datagram including an emergency alert message, if the
EAS_message_sent_type field indicates that the emergency
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alert message is transmitted via the IP datagram. The IP_ver-
sion_{lag field may be able to indicate that the IP address type
of the IP datagram uses an IPv4 type or an [Pv6 address type
according to a value of this field.

The ensemble_related_nrt_service_id field indicates an ID
of an NRT service transmitting the content related to an
emergency alert message transmitted.

According to the present invention, by signaling an emer-
gency alert service in a manner of defining a descriptor in one
ensemble, it may be able to avoid a phenomenon that the SMT
increases in size.

FIG. 28 is adiagram of a signaling to provide an emergency
alert service with one component according to one embodi-
ment of the present invention.

It may be able to transmit an emergency alert service by one
component as well as a service or an ensemble level. In this
case, a new M/H component descriptor can be defined in a
manner of adding a definition of a new component and
extracting fields practically used from the FLUTE component
data.

The component_type field may be able to indicate that the
M/H component is a component for an emergency alert ser-
vice.

A TSI field of the MH_component_data( ) descriptor can
be defined. In this case, the TSI field indicates an identifier for
a transport session of FLUTE session, which transmits NRT
content.

According to the present invention, in case that an emer-
gency alert service is transmitted by M/H component, since
anunnecessary field is not transmitted, it may be able to avoid
a phenomenon that data transmission increases for signaling
SMT or ensemble level.

FIG. 29 is a diagram of emergency_alert_IP_datagram ()
descriptor to transmit an emergency alert service according to
one embodiment of the present invention.

In order for a receiver to normally analyze the data, which
is related to an emergency alert service transmitted via an [P
datagram, the corresponding data should have a certain type.
Hence, configuring a syntax as shown in FIG. 29 corresponds
to one embodiment of the present invention.

An IP_header field indicates an IP header of the IP data-
gram.

An UDP_header field indicates an UDP header of the IP
datagram.

A payload_type_indicator field indicates a payload type of
the IP datagram for transmitting an emergency alert message.
The payload_type_indicator field may be able to indicate a
case that the payload of the IP datagram includes a separate
syntax including the information of the emergency alert mes-
sage, a case that the payload of the IP datagram includes the
emergency alert message file itself, or a case that akind of the
payload ofthe IP datagram is not defined, according to a value
of this field.

According to one embodiment, if the payload_type_indi-
cator field indicates that the payload of the IP datagram
includes a separate syntax including the information of the
emergency alert message, the payload of the IP datagram may
be able to include a table of a prescribed form among the
aforementioned mobile emergency alert tables.

FIG. 30 is a diagram of emergency_alert_IP_datagram ()
descriptor to transmit an emergency alert service according to
a different embodiment of the present invention.

If the payload_type_indicator field indicates that the pay-
load of the IP datagram includes the emergency alert message
file itself, the payload of the IP datagram may be able to
include a text and/or a compressed emergency alert message
file(s). In this case, the payload includes a series of a mes-
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sage_header and a set of a message_body. The
message_header, as shown in FIG. 30, may be able to include
detail  information on the message_body (a
message_body_length, a message_gzipped_flag, and the
like).

An emergency_alert_IP_datagram( ) descriptor according
to a different embodiment of the present invention may
include the message_body_length field and/or the mes-
sage_gzipped_flag field.

The message_body_length field indicates a length of the
message_body. The length of the message_body cannot be
greater than the total length of the IP datagram.

The message_gzipped_flag field indicates whether a com-
pressed emergency alert message is included in the
message_body. The message_gzipped_flag field may be able
to indicate that the emergency alert message included in the
payload is compressed by gzip, according to a value of this
field.

Explanation on the different fields included in the emer-
gency_alert_IP_datagram( ) descriptor is substituted with the
explanation on the aforementioned emergency_alert_IP_da-
tagram( ) descriptor.

FIG. 31 is a diagram of an ESG content fragment for an
emergency alert service according to a different embodiment
of the present invention.

As mentioned in the foregoing description, content related
to an emergency alert message can be transmitted via NRT
service. In this case, the content transmitted via the NRT
service may be able to deliver detail information via the
content fragment of the ESG.

The ESG content fragment may include an emergency
element and/or a weight element.

The emergency element indicates whether a corresponding
content is related to an emergency alert situation. For
instance, in order to indicate that this content is related to the
emergency alert situation, a value of the emergency element
can be set to ‘true’.

The weight element determines a display order of the con-
tents, which belong to an identical service. For instance, as
the value of a corresponding element is lower, a correspond-
ing content can be preferentially displayed in a screen. Hence,
in order to preferentially display content in the screen, the
value of the weight element should be set low. In case of the
content displayed in the screen of a receiver by force, the
value of this element can be set to 0.

The elements not explained in FIG. 31 can be supple-
mented with reference to the content related to the ESG of
ATSC.

According to the present invention, a broadcasting receiver
may be able to perform a prompt processing on the content
related to an emergency alert message using ESG content
fragment.

For clarity of explanation, each diagram is explained in a
manner of being divided. Yet, it is possible to design a new
embodiment to implement the new embodiment by combin-
ing the embodiments, which are described in each of the
diagrams. And, according to the necessity of those skilled in
the art, designing a recording media readable by the com-
puter, which has recorded a program for executing the previ-
ously explained embodiments, also belongs to a scope of a
right.

A method and apparatus according to the present invention
may not limitedly apply to the composition and method of the
aforementioned embodiments. The aforementioned embodi-
ments may be configured in a manner of being selectively
combined the whole of the embodiments or a part of the
embodiments to achieve various modifications.

Meanwhile, a method of processing a video can be imple-
mented with a code readable by a processor in a recording



US 9,219,556 B2

25

media readable by the processor, which is equipped in a
network device. The recording media readable by the proces-
sor may include all kinds of recording devices for storing data
capable of being read by the processor. The examples of the
recording media readable by the processor may include a
ROM, a RAM, a CD-ROM, a magnetic tape, a floppy disc, an
optical data storing device and the like. And, implementing in
a form of a carrier wave such as a transmission via an internet
and the like is also included. The recording media readable by
the processor are distributed to the computer systems con-
nected by a network and codes readable by the processor can
be stored and executed in a manner of being distributed.

While the present specification has been described and
illustrated herein with reference to the preferred embodi-
ments and diagrams thereof, the present specification may be
non-limited to the aforementioned embodiments and it will
be apparent to those skilled in the art that various modifica-
tions and variations can be made therein without departing
from the spirit and scope of the present specification. Thus, it
is intended that the present specification covers the modifica-
tions and variations of this invention that come within the
scope of the appended claims and their equivalents.

And, both an apparatus invention and a method invention
are explained in the present specification and the explanation
on the both of the inventions can be complementally applied,
if necessary.

MODE FOR INVENTION

As mentioned in the foregoing description, the related is
described in the best mode for invention

INDUSTRIAL APPLICABILITY

The present invention can be applied to a whole ofa mobile
broadcasting industry.

What is claimed is:

1. A device providing an emergency alert service via a

mobile broadcasting, comprising:

an RS frame encoder configured to generate an RS frame,
which is a 2 dimensional data frame, in a manner of
performing an RS (Reed-Solomon)-CRC (Cyclic
Redundancy Check) encoding on an ensemble compris-
ing a mobile data for a mobile broadcasting service and
a service signaling channel containing access informa-
tion on the mobile broadcasting service;

an RS frame divider configured to divide the generated RS
frame into a plurality of RS frame portions;

a signaling encoder configured to generate a signaling data
comprising a TPC (Transmission Parameter Channel)
for signaling a transmission parameter of a mobile
broadcasting and a FIC (Fast Information Channel) con-
taining a connection information between the ensemble
and the mobile broadcasting service;

a data group formatter configured to generate a data group
containing a part of the signaling data and the RS frame
portion; and

a broadcasting signal generating unit configured to gener-
ate a mobile broadcasting signal containing the data
group,

wherein the service signaling channel comprises a service
map table containing property information on a mobile
service transmitted by the ensemble and a mobile emer-
gency alert table containing information for transmitting
an emergency alert service via the mobile broadcasting,
and
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wherein the mobile emergency alert table comprises an
emergency alert message transmission type field indi-
cating a scheme of transmitting the emergency alert
message;

the device providing an emergency alert service via a

mobile broadcasting, wherein the mobile emergency
alert table further comprises an automatic tuning chan-
nel number field indicating a physical RF channel num-
ber to perform an automatic tuning to a physical RF
channel providing the emergency alert service, an auto-
matic tuning ensemble identification field indicating an
ensemble identifier for tuning to an ensemble transmit-
ting the emergency alert service, and an automatic tun-
ing service identification field indicating a target service
of the automatic tuning.

2. The device providing an emergency alert service via a
mobile broadcasting, wherein the emergency alert message
transmission type field indicates the emergency alert message
transmitted in a manner of being included in the mobile
emergency alert table or transmitted via an IP datagram.

3. The device providing an emergency alert service via a
mobile broadcasting, wherein the IP datagram includes a
emergency alert message identification field identifying the
emergency alert message transmitted by the IP datagram and
an emergency alert message length field specifying a length
of the emergency alert message when the emergency alert
message transmission type field indicates that the emergency
alert message is transmitted via the IP datagram.

4. The device providing an emergency alert service via a
mobile broadcasting, wherein the mobile emergency alert
table further comprises an emergency alert message identifi-
cation field identitying the emergency alert message and an
emergency alert message number field specifying a number
of emergency alert messages signaled by the mobile emer-
gency alert table.

5. A method of providing an emergency alert service via a
mobile broadcasting, comprising:

generating an RS frame, which is a 2 dimensional data

frame, in a manner of performing an RS (Reed-So-
lomon)-CRC (Cyclic Redundancy Check) encoding on
an ensemble comprising a mobile data for a mobile
broadcasting service and a service signaling channel
containing access information on the mobile broadcast-
ing service;

dividing the generated RS frame into a plurality of RS

frame portions;

generating a signaling data comprising a TPC (Transmis-

sion Parameter Channel) for signaling a transmission
parameter of a mobile broadcasting and a FIC (Fast
Information Channel) containing a connection informa-
tion between the ensemble and the mobile broadcasting
service;

generating a data group containing a part of the signaling

data and the RS frame portion; and

generating a mobile broadcasting signal containing the

data group,

wherein the service signaling channel comprises a service

map table containing property information on a mobile
service transmitted by the ensemble and a mobile emer-
gency alert table containing information for transmitting
an emergency alert service via the mobile broadcasting,
and

wherein the mobile emergency alert table comprises an

emergency alert message transmission type field indi-
cating a scheme of transmitting the emergency alert
message;
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the method of providing an emergency alert service via a
mobile broadcasting, wherein the mobile emergency
alert table further comprises an automatic tuning chan-
nel number field indicating a physical RF channel num-
ber to perform all automatic tuning to a physical RF
channel providing the emergency alert service, an auto-
matic tuning ensemble identification field indicating an
ensemble identifier for tuning to an ensemble transmit-
ting the emergency alert service, and an automatic tun-
ing service identification field indicating a target service
of the automatic tuning.

6. The method of providing an emergency alert service via

a mobile broadcasting, wherein the emergency alert message
transmission type field indicates the emergency alert message
transmitted in a manner of being included in the mobile
emergency alert table or transmitted via an IP datagram.

7. The method of providing an emergency alert service via

a mobile broadcasting,

wherein the IP datagram includes a emergency alert mes-
sage identification field identifying the emergency alert
message transmitted by the IP datagram and a emer-
gency alert message length field specifying a length of
the emergency alert message when the emergency alert
message transmission type field indicates that the emer-
gency alert message is transmitted via the IP datagram.

8. The method of providing an emergency alert service via

a mobile broadcasting, wherein the mobile emergency alert
table further comprises an emergency alert message identifi-
cation field identitying the emergency alert message and an
emergency alert message number field specifying a number
of emergency alert messages signaled by the mobile emer-
gency alert table.
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